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1020030029365 #^ 2003/6/11 

[Ifi&s] 0016 
[XII3SJXH 2003.05.09 
[^Hl^dl^W] G01J 

sn] 9\^m &m &m. ^§ sxi ^ ois oig&h ^xii<ms ^ 

[if§2J S^gSl Ear type measurement apparatus for bio signal and 

method for measuring bio signal using thereof 

1-1998-104271-3 

[CH£iei] 

0ISH 

[ Qj £| oi 3 H ] 9-1 998-000334-6 

[5Ir?|£]^«js] 2003-003435-0 
I CH E.I o] ] 

OISHS 

[ □ £| oi 2 H ] 9-1 999-000227-4 

[Si^Sm^SS] 2003-003436-7 

g^H^I] BAE.Sang Kon 

[^eje^^s] 701222-1691646 

449-901 

[^^1 §2JA| Pise ^AH 2.1 fe^etf^l^S! 

l^} KR 
[^§AU 

S^HJI] YOON.Gil Won 

[^eje^^s] 550427-1000813 
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1020030029365 mx\: 2003/6/11 

133-767 

MmmmM gm? m*2m '&znoiwm. 104§ 6om 

[^3] KR 

[£S£J §ga:|] LEE, Jong Youn 

[^£Jf^eiS] 710121-1231727 

449-905 

r 2 ^] s^it eeiAi :>ime ^e^sonum 307= 707s 

[^3] KR 

[flXIl HI42S2I CHI S|& SSI, XII6022I 

Oil SSl-c! A|- S S?SUa. CH£I2J 

0I9S (2!) CHBiej 
OloHS (21) 

PISSES] 20 E 29,000 ?! 

[3f^*aS] 30 21 30,000 a 

0 21 OS! 
I^IAFS^S] 30 m 1,069,000 §! 

1,128,000 ^ 

[^¥AHW] 1. fiofAH- SA||/H(Ee)_1« 
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1020030029365 #3 2003/6/11 

PPG #^*Hr PPG <M 2.^* 5LW^ US. ^Jf; 
PPG ^ ^£ PPG ol^-^H ^§iL# ^SKfr PPG <&S. 

£ 5b 
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1020030029365 #^ 2003/6/11 

41 ^ ^ <>l-§-tr «4lJi ^ ^{Ear type 

measurement apparatus for bio signal and method for measuring bio signal using 
thereof} 

£ 2 ^ ^2fl7l^ofl nq-^ A^jAlJr ^ £H}^ 7l7lS] <^^S- uJ-Hf 

H 3 ^ £ 2 oil £^1^ ^5fl7l#^ <3*D ^ ^7)^ 7>^1 7l7l^ ^ 

£ 5a ^ «>^tr *fl 1 ^l^cj nq.=. « a]s ^ 

£^1^ 5L 5b ^ ^- 14= a]Jt 7 ] 7 ]^. 

£ 6 ^ 5L 5a ofl D}o]*.°) ^-g- £Al*Hir #^-£014. 

£ 8 S. 6 <H1 ppg ^ S.^ ^ PPG ^]JL ^2-]^ ^ o_ £A) ^ aj- 
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1020030029365 #^ <^*}: 2003/6/11 

£ 10 4 A > *IM*1# -£Al*V nefl^oicf. 

£. 11 ^ i£z\o) £Tgoi4. 
£ 12 ^ ^ o. £ Al*>^. £^o]c}-. 

£ 13 ^€ PPG 31}-^^- £Al sf^ 7fl^£o]cf. 

£ 14 Itj-S. nfltt>^ ^ ^i^- *^-i£o]rf . 

£ 15a :£Al*Rr -£^^JL, £ 15b ^ -g- 

3E. 16 -Br PPG 4}Jl. ^ ^llf S^lSHf £^o]cf. 

£ 17 £- PPG °l-g-*H ^#*V If ^ £ 16°fl 2. 

£ 18 f ^ t^sl «>^t!- *ll 2 ^aHH ttj-s. Als ^ *j-*jo} 

^ 91^ f2t 7}7l^ ^ 31*1:2. ^ £ w 0 V^ofl ^ ^ojc}. 
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1020030029365 2003/6/11 
<20> o]*fl6fl ol^Vol ^*>7fl ^7>, nflHV * A] ^ ^-o. <^ 

^^o]i4 o}^. 7l^oflA^ Alu}--g- ^30.3. ^Sflo^Rr 

^, S^Itt °l*fl ifl^M *fl,g~g- cfl«>^l£ ^r£^l ^711 *>^r ^ 

ZL^MH W3^r *fl£ril3. feV*}^ ^JlS. 

^>ol fJ-ZI, ^ -¥-^7> ^olJELS W-^ofl al^o^ ^^§>7l ^ii)*!: 7HJ1 

<21> ^7^0.sL ^ flfe. ^nflcq ^ O.^ 

S}-^ ^4 <£#S\o] %°]H-g. "J}«M- ^ ^^2) 

^^(^^m ^ sa^. «M=H. ^*>3 ^71^ 

33* ^ 5*4. 

<22> Aj.^7]. £5).^ ^ ^ <£(Sp0 2 )^r ^tbcf. o| ^ 7 ] 

5g7>^>7ll4, 7HMH a]^1 ^^#3) -t>4l ^5.^ 3g 7 >, SE^ ^ ^ 

7l» ^*H1 ^SkAA €"i+7>^ ^^Cf. Sfl^nflo. 7} oj- o) ^o] 
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1020030029365 %^ 2003/6/11 

mm 91 <$SL3.^ a]a] tflA>ofl ufl^l -^--g-^V- ^Ji* ^l^^cf. 
<23> £ 1 -8: W}^ ^ « ^iL #°fl^, *ll£r§- ^^*>7l #SJ) 7l^°] 

cfltb 1 ?!^ ^ 10-0353380^^ ^a}^ ^Tfl*) ^if sla]^ S^olcf. £ i ofl 
£^•1^ %)-&?\}^ HS.ti.dl0), sl-ufs] A>^-o] 3 d| ^ 

*>fe ^#^(120), #^^.5.^ 7j]A>^>^ Ajs^el^^(130), ^ 

aAi«./^«.(i4o)s. ^m^ck 

<24> ^^fe Aj-71 EStif ^32}-*V ^^Ai^- ^^1-^ iAf^-, Aj- 7 ] ^>S. 

<25> ZL^, 3E 1 <H1 £Al^ ^sflo} ^l^Tjl^- ^£21 ^^7^1 ^HJELS, *fl£r 

^ ^-f, £-<3°l 33 ^7> &7i] ^Cf. 
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1020030029365 <H*>: 2003/6/11 

€, ¥r°A°] 33 ^R3*Rr ^--g-^ ^^S. ^ 91°-^, ^°1 ^sj-*] o] 

i*H£S]- ^S^H SA]«f 3K]*Ho) v}*^ ^> 7 > 3#S}*1 
"H^H, tij-Af^ ^Tflir Bl-<yom <3]S*H <^ ^ofl ^ A>-g-S)j7 ol 

4. 5Eth ^leltl: U*>3 *ll£:7ll« ^ ?m #oj| ^ ^l^ofl %-g-^>7l 

h.«.oi ^^>7fl £tf. ^eH, ^-a] # ^ tiiajei aqEi^ ^7l^ O] 

t!:^, IE 2 ^ ^efl7l#cQ ^-ifl ^^fl ^12002-11730^^1 7fl^l ^ ^*H<0JE. ^ 

71^* ^yl*V S-VyU 71 71 Si ^c^l^. U^lfl^. S^ojcf. £ 2 oil £Al^ ^Aljr ^ 

^ 71^8: ^wl*V 2.ti><^ 7l7l^ ^sfl ^Ji ^^71^1 *cfl^) 1-^^ *M^>7l ^^V $ 
2-3., A l-S-7>521 Aj^^Bl AjwV^ afl^^-g^ 7l^S ^^-31 Sl^W 

M" Wln>£# ^lat ^ ^^"71 Olrf. o^H, *C|1 -^AJ ^ 7 }£| -g- 

*fl3 <U ^-§-7^ ^ 7j if ^^^>7l #^-(2a, 2b, 2c, 2d)ol Jfaj-sJ 

<H $14. 

5L 3 £ 2 oil £>M€ ^Hfl7l#^ A^l ^ ^^7l^# 7>^1 JEBj-^ 7l 7l 2} 
5LAl§>^ «.s. £ olcl-. ^rfl -g-A] rf^7l(300)^ **fl ^il* M^}^ 7) 

^ ^ ^ >M ^iL» 3711 A] iQ-ig- £ - 

(320)4 -M ^ S.lr(310)5. ^^14. ^ ^ S-^(320)^r 4-§-7> ^Ie^I 

oI^S.a-1 ^/^sl-w- (326)1- -g-7} JE^; 
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1020030029365 °J7>: 2003/6/11 

^ ^ 9l$r LCDS]- (321) , 7l sflc^ ^-o. oj^ w.( 32 2)# £^t|.. <y 

^^-(322)^ A>-g-^7> #tfl -f-A] cf^-7l« S^>7lM- ^HSKrtiHs. ol-g-^cf. ^cfl 

€ *r *1] 2-3^(324)^ ^tfl ^-a] A>-g-7>>^ ^Jif ^^TlM- ^ 6 oMlcH^-(325) 

°] ^}o] ^6\] sgCL^y t\)o}^ 7^*b^. 

<28> ^ ^ ^ 2^(310)^ ^l^«o v ^^^-(311)^ ^«.(3i2)» S. 

f-^H, °Je) ^01^(313)^ *tfl ^-a] ^7lsq- <^ #*>7)7} ofl^C-fl, zj-^ « ^ 
^- ^ 21-4 o] Ei *)H*V£f. 
<29> 2 4^23^ -g^r ^^(312)3 ^-8: 2*1 *Rf ^Ml #^-£.o]cf. aj«v^ 

^-^(312)^ ^^-(401), #^(402), ^^7] (403), ^ 3*871(404), €^ 7> 

£3(405) ^ °j£-HH^(406)3. ^^4. ^ v ^^(312)2} ^SI- 

'S, #tfl ^.A] cf^l^ £.*)H ^-3)-^ ^«g- ^«.(4 01 )o) 2)^^)o] Al^j ojj=L 

2.^51)- ££:6j) ^3j-A)7l^ 5E) ^^O^ WKg-ofl 
T 5fll=h °1 ^7] (403), ofl^^| ^7]ofl o]Sfl 

€ ^1^^ «li ^ 7K404 H €^ ^IJlS. ^^-*Vc}-. ^ a]^^ 

^A. ^0.^1 (405)6fl *\ 9 }o.^S\o] M^- «V^^ 7 > ^^tj-. 7>^B)ol ^ Ajjr 

nl*H§ a]^^ o] el 2)10)^011 oj^^rq-. f^H^f (325) 7)1 -g^H^ c]^ 
#efl°Hl S*l*M f ^aJ ^A]w.( 3 23)^. :g.«|) ^^cf. ^efl 7l#oflA) A>-g-^ ^^-o. 

*n^i*s- ^3 *}-§-£) ^ ^3 ^ # ^>-§-^7)i ^cf. 

oo> nem-, « ^ #tfl -§-a] ^^7lfe « ^iL a>-§- 

^ofl S)«fl U)-E)-^ ol^ ^-g-ofl ^7)1 S)J1, 3Xl«-fil- 3) 
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1020030029365 %^ <Qt\: 2003/6/11 

<3i> £tK -iBiiS^af ^ ^SLfe- If^l 3#*Ho> s>^S ^V^- ^ 

^ ^7} ^ ^ ^27} nflHV 3]o) 7lE j. ^-S. ^-^-g- <^ 

<32> ^o) o}^^} t}^ 7l#^ 4*Hfe, ^Hfl 7^ £-*fll- Sfl^^l ^ 

*H, *)l£r ^Cfl7> ^<5}JL 7\7\ 7 \^\^ 2V-g-^-# iiS S 

^ tf-E 7l 7l^f ^^o] ^] *r 5£°1 

S-ME^ol 7>^-^>Jl ( 27fl o]Aj-cq Cf^. sj-^ 7 ^)b ^ ^7H>^ u|-E}- 

& 7>^-*> a]^ ^ «i aj-^-i: *fl^-*Rr ?A°}^. 

<33> ^--^ 7l ^a] 4^1- o]=7l ^tgo} ^ Ajjr ^lfe, ^l^-^ol ^ 

€ PPG ^!Jl!- #3*Hr PPG ^ S.1-* qzft -tls PPG ^ £fi 
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1020030029365 2003/6/11 

*1 ^€ PPG <M ^*>fe PPG *1 

^ aiM^; ^ ^H-^H « 3 US >M"8-*HI>H 3L*l*Kr #^^-« 3L#t^. 

<34> 7}#^ flfc a. i^o] ^ ^ A]^ ^ ^1^, 

£^ PPG ^IJL* #3*Rr PPG ^ PPG -aJl* #^*>7l ^ 

J^o} ^o. £ ^}.i=, ^ Ajjr «§=^JjL; -g-^.g- #^5->7l 

tM^jI, ^4 ^^TT ^q-* Sq-SjLofl fUlsfoj « Ajjr ^J|Lo| 

#^ ^Hd^Rr <>H-^] 3^ fsj-o) ppg ppg 

4L:£* ^^31, PPG °l-g-*H « ^*Kr PPG ^ 

<35> r E ^. < Aj-^^. A^^l Aljr ^ PPG *^ iff, ^ ^ofl 

^ ^ ^*fl Aj. 7l ^ yu}^ #3 

<36> AV^*> A]Jr ^ PPG 4] JL A^^ir, PPG Ajjrcq 5^31- ^ 

<37> ppG A)-§r A^^ofl £f^ A]Jr ^E^^-, *)EL^2) A] # ^ -g- Tfl^ 
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1020030029365 <£t\: 2003/6/11 

<38> SE^h PPG #5. *)^*\] -Us. ^£)JRr, ^H^ol ppg ai^I- cfl^ 

<39> g=^ f ppg a]s ^3-^1 A}Jr *]S}^r, ^S. Cfs ppG X) 

2t^l AC ^ DC ^Ml^r» ^*>fe a_VA>7fl^ ^ a-1 

3. s}-^ «VA> ?fl^*<al oJ-hH H^vflo] £ ^ if 3#*Hf- #4iS3^ 

<4o> sa$- t aj-^^v ^ ^ ^11-^ ^] ai^ *fli4HH #a>^ 3^ 

^*}3L, « ^ ^H-^fe ^ S-l-oflAi #^ 

<41> 5E*>, A Q >^*> A]Jr ^)#^ oj^-f-A] ^-nJ- 7l oll 

<42> Tj^ofl Aj-ogsi^ O]^-^ ^ a^Rr ^ AjjT ^Jf f 

» #^*H= #3^* ^«l*Hr « A}Jr ^ A^ Al^S. 

u o v ^^r (a) M Ajjr ^ri^l °l-§-^ ^ ^T^H »?}-A>£)^ ^^Aj^- a^|^ 

°l-§-7>^ ^*>^. ^-Tfl; (b) >M A]S ^-^-ofl U^HS S)«-oj| ( A^S. 

rf= jq-^-g. ^ i^^^l ^ 245}°] 43 *H ^^-7> 5Lf€ PPG 4]3l# ^^>J7, 

PPG #5.9 °}^}^ ^l-§-7>^ A>jr nfl«V j ^ ^ Aj^ £ s^f ^ §]. 
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1020030029365 



^ 2003/6/11 



^ #31; ^ (c) (a) #31 ^ (b) #3HH « ^« # *>M-# °l-g- 

*Hl7)l #31* It*H, (a) #3] ^ (b) #3lfe ^oil ^s]^ ^o] w}^- 

^tb, « ^8*Hr HJ-^S] (b) #31^, (bl) <H#°1 ^^O) 51] h. 

°fl ^s)^ >M ^M-M PPG ^ i-t^H, A-ls. 4€- 

^^M- ^-fi- SAV^ji, yu>£} ^ ^#*>cr) ^-71 ppg 41Jl# 

#3*Rr #31; (b2) PPG {11 s]3t 3#*H=r #31; £ (b3) 2lH7> 3#€ 

PPG {]JL °l-§-^ «1 ^^1- ^*Hr #3)1- if-*Rr wV^^cf. 

Sth (b3) #31 ^, PPG Alifs] AC ^-g- ^ DC 

#^31^1- ^*Rr #31; ^ ^JsL cf-g- 4^ #H 31^«^ *H 

^#^r (b3) #31^, *)3.7} PPG cfl^ °l-§-^ 



3#*Rr #31 » ?H «>^W. 

iE^r, (b3) #31tt, s)a.7> PPG s)a#2] a]^ ^ofl n)-e). 

A i °1 ^^8: ^}«Rr #31 » ifs}^ ?H H>^*>t).. 

Stb, ##tb >M ^ ^ °] ^r^sl^ M-ffe °1 

#^ V 7H1 cl^#eflolol^ ; ( c ) ^Tjl^ ( a ) #31 ^ (b) #3HH ^ 

1- £Mb 3M w>^-2i^rq-. 



49-13 



1020030029365 #^ 2003/6/11 

<48> ol^> ( ^t£°. ^^o) m_ ^t$o) w>^§ ^Al^o] ^^,1 Ajjr ^ ^ 

<49> £ 5a ^3 w>^«V i ^aHH 14s. ^ a] ^ a.^ 

5L*l*Rr ^5L°}31, 5. 5b ^ ^ ^gofl 4^ « 4±3L ^ 2-W>^ 7l7)» 

<so> 51 5a # tisl-a , « ^ ^ 3.^- ^ofl i^sH « a] 5: 

# ^f^Hr «^!JL ^-¥-(500), ^IJL =M^(500HH aJ^I Aijr-g. o] 

« 31^}^ ^l^-f-(550) ( 31 ^7] ^cH«-(550)^^ Tjl^ « ^ 

*r-§-*H7l] ^^-S. ^^^eflol «.(590)# JL^-tM}. iE*h « a]Jt ^ 

-¥-(500)^ #A>S]fe- M)£r-ir ^^Hr Sfl^r ^ El" (510), 

^ s]-¥-<H| ^av^^s. aj-o^ ^ a] 3: ^-¥-(500)^1 ^^-^ofl 

PPGCPhoto Plethysmography) ^j^Rr PPG S.^(520)# i^-t!:^-. 

<5i> .g. 1^0] ^ ^ ^ ^ afl* £ 5b^l £Al^>^cJ.. £ 5a ^ 

£ 5b# ^-S^H, ^9] ^ « ^ls ^ 

^(500)^ fl^r^l ^-^o] 7 >^-*>iE^- PPG 
^ £.!-( 520)o] ^Aj^ZL, ^-oj^ ^ a]^ ^^^(500)^<^1^1 Jl^l 7>7>^ -"-g-ofl 
*fl£r ^ 2-l-(510)ol -M^l^cf. itj-^i, ^rgo] ^Aljr 4§^Jf(500)fe £ 5b °fl 
f-^l o]^ §-(530)21- ^<at!: $3)3. ^*Rr 7>^s>cf. cf^V, ^ a] 

2- ^^^-(500)ofl i^-S]^ *fl£r ^ S.l"(510)^r Jl^- Jf^S.-^ «J-A>£)^ ^^Aj o. 

^^-¥-(500)^ ^^^.2.5. ^SU, ^l^r ^^^^ « ^IJ: ^^«-(500) 
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1020030029365 #^ <^x>: 2003/6/11 

3 ^ -"MH wfl*!^ ji^ ^^l^^- -fi-iESKf 51^(511) 

<52> *V3i, ^ cl^sflo]." (590)^ c]i^5flol o]-g-^ ^jo] 7 > 

^>J1, 71^^ c^^l-eflol ^-i- ^tiltV 7l7]S] c]^Eflol ^11- ol-g-*Kr 3*51 7> 
£ 5b tt ^^l cl^eflol s.v}<£ 71711- ol-g-^. <g ofll- £Al 

PDA dj^J T=l^#ello] , ^ c]i a s-eflolol^ o_h^ c^^ol ^} ^ o}& 

*H ^ 5a^, ^7l7l# ol-g.^ ^o^, rl^eflol^ 

i^si ^S7l^i £<£*H ^o] 7V^^7ll ^4. °1«H) 

cl^eflol«.(59 0 )^ ^cfl7l7l« oj-g-tb 3** ^^*Vcf. 
<53> ^ t n\o] ^-(550)^ «^13L ^-^(500)2}- &$s\o] 

^^-(500)S^-Bl <gs^ ^» °l-8-«H ^*fl ^Jit ^l^JL, ^a>^ 

^Sl cl^#5llol«-7> S.V}<£ 717H1 ^gS)^ ^-fofl 2.*}^ 71 71^1 ifl-^ofl ^^E)^ 
^ £B}^ 7l7l Sl^ofl ^-Sl5l<H ^i^m ^^m, £ 5b ofl £ 

Al£ aval- go] o}o]s.^ 34^- ^ ^ ^ti^H sLn}<£ 7 ] 7 ]o\]*\ #^sl^ -g-^ 

<54> £ 6 £r ■& I^Sl ^H-«(550)^ £Altb Ir^olcf. ^H^-(550)^ ^ 

Sl-(510)^ 3^ 4fl>*H o]sfl a]^# ^1-Sr^o.s. ^^7l ^j*V afl^ 

^^-^(570), ^ PPG ^# S.1-(520)<H1 el^fl ^#^1 PPG °l-g-*H *J»«\ Jr * , 
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1020030029365 . #^ 2003/6/11 

^iM- $^7] fl* PPG^IJ: ^ e) -¥-(580), ^#3H-¥-(590)7> ^£ 
t^il-eflol a^bm ai^toii 4^ afl£. ^s] ^-(570) ^ PPG ^IJ: ^^^-(580)^1 

* ^7l7Hl ^*}7l ^t!: #^-¥-(565)S ^M^-(550) 

°fl ^7]y]9\ ^ 9X^ °H€-(530)°1 ^-f'Hl^, n>ol3 

(535)» °l-§-*H SJ^^M- ^3il^(537)l- #*><^ ^cfl 7l7l^ ^ a|1 

« #3*}*1, #33^ -§-^ <*]:M S^SRr el ^-(560)1- xi\ if-tl-rf. 

^^1 ^H^-(550)^ 31£ ^ e) -¥-(570), PPG ^]Jl *1e)Jf(580), ^ -g-^ 
^(560)^1 2}^ ^<^7l7Hl ^^V^, cl^#eflol «!- i^>^ 4ftfl 7 l 7l (590H 

<55> OI^HIA-I ^ ^H^-(550)^ Z| ^ofl ^^*V Z]- ^Ofl^ ^S}^ 

^el -4^* ^^r}. 

<56> 51 7 JE 6 oil £^1€ ^ ^ e| ^-(570)^1 ^-g. JE^K^r ^^014. 

^"71 ^1-8: ^ el -¥-(570)^ 2-l"(510)ofl>| ^^71 ^ ^-S-Jf 

(571), -tl^l^l^i iio^ ^«.o. ^71^7] <^ ^^(572), ^ ^E-l^^ 3^ 

AlJll- ^*11i €3r*M ^-¥-(565 HI ^^>7l ^It!- A/D ^-¥-(573)JL 

<57> 51 8 -8: £ 6 °fl PPG ^ S.l-(520) ^ PPG ^IJL ^e) ^-(580)^1 £ 
Al^ ^ ^.s. £ olcf. ppg ^ £ ^(520)^- ^ 

J r^ < y, ^Ml ^IJl ^^f(500H ^ #^-8: ^}is}7} ^ ^ 1 ^ 

, *)1 1 ^i^- ^* 7>*H €^ -^-^ofl #<Qo. SA ^ 7l cq^. ^ 2 sftf\ t 
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1020030029365 #^ 2003/6/11 

^#^>7l ^tb #3#7l* atb, PPG *13-¥-(580)tt %3 

#?HH 3#£ ^^>7l ^ ^71(581), ^71(581)31 #^ ^lSL^Ai i^ol 

^ ^171^71 1^(583), h=.o)^7} >H1»^ 2)-^^ ^31- 

71 31) #^(585), ^ 1 ^€^1 ^ 2 #€-¥-°fl SRI ^# 

^^-(587)1- JE^i}. 

<58> £ 9 i=. £ 8 ofl Ajjr^ tL( 587 )o) ^ °- SlAlsRr #4 Ir^o) tf. 

-tlS ^-^(587)^ A>-g-^>o] nflHV^. ^^>7l ^*IH 3] a. 3#^-(585HH 31] 
3.^1 *m 7jlAj-^ ( A]?! ^ofl 4^ tfflyv^. ^sr>^ nflaV ^#«-(9l0)# 

<59> ifc^ Ajjr ^^y.( 587 )^ A>-g-7>^ AV^ £ ^£f ^^^>7l ^sflA^ ^nflo] nfl^ 

^ ^}#^ ^ 71 i£5HM- ^%*\7) 31)3 3#^-(585HH 3). 

^cfl^#oi)- a^ft-i- ^5)- aj«-^- ^#*>^ AC ^#^-(920), 
Sltb ^>^" ^]7l# ^#sr>7l 31) H ^ #^-(585)^1 sj-^S} 

DC ^#^(922), ^3i}-o] DC ^ AC <>)-g-^H ^>7j]^l- ?\}*V?>}±= *Va\ 

A^r ^#^(924), ^ tiVA>^^oH 4^ A>-g-^>o] aj.^. £ ^ £f tHaV^^ a>^ 
^#^-(926)1- if-^-cf. 
<60> aij: ^ 5^^(587)^ A>-g-*>o] J:*^- ^#^>7l ^*)H, 2] a ^#^-(585)5. 

-*fEi <^4g nflsj- a]^§ cflcd ^e^*}^ BPFCBand Pass Filter;930) ^ tj)<* ^E^^ 
nfls). Aljr-g. cl-g-^o^ A}-g-*}^ 3#s>i=. 3#^(935)» SL^W. 
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<6i> a}3l ^«-(5oo), *lH^-(550), ^ rq^^Eflol «.(590)o) 

^Ji5*T=f. °l«HHfe 5. 10 ifl*] £ 15 t ci f2s}oj zj-zj.^ ^ 

<62> ^0,1 43 ^^(sooHH ^i^^ ^§*Hr «j-^on 

3 ^-f ^l^r ^ 7l£t 0 14 °1 -§-*}• JL ^l-^Tj) ^ ^ofl 

^ SH\o]Sl oL^M; oj-g-^Vcf. J7n|o^ o]^ u)l«-o) ufl o. ^ ^cf 

<63> J^l (Black Body) ^ 6|m^^ tf-g-o] j_ 

<64> 



1] Q 



Sji. ofluj^^ ^ #^1^ 4*VM <3 ^-711 6 1 &| *b 

1- ^al^ J^fl^KGray Body)^ s}^ , o} ^-a>^ ffi ole)- i£ nfl j_ 

<66> 



[^^j-Ai 2] Q-coar 4 



49-18 



1020030029365 #^ ^x>: 2003/6/11 

<67> <^7H ( 4A>^S.>H 0 «1M 1 A>o]o) ^ o]^o) ^^S>)^ tfl 

^H*^ ^>#£r 7] 9] IS. Q# 7>7>^ Ip^* iL°J4. HSi^^, vflJjL 

Tfl €4- at!" °1 <H1M*1^ ^S^r ^1^ 4 ;^ofl Hl^^>7fl ^Cf. 

<68> £ 10^ o]£^ z| ^ofl^ Sj-^-oll tfl*l ^} eflu|*)« £A]*V 

ziEflHolcf. <£^i& ^je^ ^]o\]X] ^a}^ oflui^l^ ^7>^] n}-e}- *H 

^4. °1 3 f!; ^ ^Hd^ ^13.^ o_s*l ^-ej-^lJi, Z]- ^S^H 51)37} 

t^Rr ^ef^lTfl £ 10 oil £^1€ «V4 ^-o] ^.£7} HOOK^ n, 3)3. 

* M-B}vfl^ ^ 2 .5um^l^l , ?l: I ^£7} 800KS. ^>V*1^ ^ 3.8um^l^ ^3.1- t+Bj- 

^711 S]J1 ^-A> oflui^l #£51 #<H#7ll £4. H^BH, S-^J ^(THH 2]cfl ^A> ofl 
^flTfl 3tt S^U)£r 3<^1 3*11 ^£4. 

<69> 

3] ?t(max)=0.29/7 

<70> ^^£3. «1^#^ ^l^rTllSl cfl^o] s)^ -g-Sflo} ^ 30-40°C^l^. 

3. £\JL °\}^*}% 4 A >^ 8-12umcH^^l €33^1* t^t4. 

<7i> 3^ ^1^-tIHI oi-g-sl^ ^ m.^ o. £ n ^ ^ 

^ T^Hr -§-iM: 71-T^o]: *Vcf. ^, ^ 6-16uiiHH -§-^-01 a. 711 <?i*ll ^ cfl 

8-12umollAi^ 7^ o^^v ^-nfil- j^o]^ ^oj «>^^. 
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3 -$-(30-40 °C), ZL ^ *HM ^^^°]^ ^^3£ €■ i^>7> &tf. 3E 12 ^ # 

71 £ 11 6(| A>-g-^ #^ ^<y-# H-El-^Jl ^o) ^tgofl^ ^-Ol 

-£-51^ 30-40 "C^HH^ *J^3<?1 s.^^. ^oIji oicf. 
<72> rcj-^, 7l^>oi, ^.g- ^ s.^- 

(510)21 ^ g^* £ 5b ^ £ 7 * ^ ^ 2.1" 

(510)^ A o v #*> «}4 ^°1 ^.g. jEsm(511) ^ ^^(513) <?] 3^*i 
51, ^#-g- £4^(511)^- ^A}^ $%f>}7] JL^o]) °11 Hfl^l^Cf. 

£4^(511) ^^-^1^ 3^1 ^ ^f^r ^ oi^r ^^g- o]^>c^ 3^*J* 
■¥■^1 3^*J 41*1(513)3. -fr£*>7ll €4. 3*Hi£ >M ^^(500) vfl 

Jfofl ^^mq^ $\*])d\}X\ ^#5lZL, ^JjL(513)^ ^^Al ^ofl tcj- 

<73> ol^Tfl «V.^ Al^^ 5E^ ^l^S^Hl^r ol^ a]^o]h.^ ol§ 

#^>7l f^f(571)3 ^^^4. *3~¥-(571)«)H ^# cf^^l 

(571)3.^ <gt^ Als <SMr£r €Bi^-(572)oflA^ ^B^SH g ^-o] 

*fl7m ^#3MY(590H1 £A]s|7l A/D €^?-(573HH 

^^JL, Cl^l^ ^ A>-g-7H] Til SAlU ^ oj^s. ^1-2-^O.S. 

<74> cfnv, £ Mj-^o} uli^^ol w.(590)7> £ 5b oil J£*l€ «>4 ol^-f-A] ^ 

714 ^ ^cfl7l7l2l tq^eflo] ^lo] 7J -fofl- ^. wv^o^ A/D ^^-«-(57 3 )^ 
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^J.* c^l^ ^^}J7, cl^tg a] $-t\\7] 

7}6\] a\£6\) *fl£r<L5. ^VsM cli^eflo] ^sfl^ 

7l] #3€ SI-S-^- HLth £ ^]-^ 570)1- *1H 

-^-(550) 7> q^eflol «.(590)1- 3£^>^ ^7]7] ifl^-ofl i^o^ 2.^0) 

<75> ^ ^ A}jr ^^-?-(5oo)^ ^i^^m °i-§-*n ^ 

^^>7) ^*fl*1, A>-g-7>^ Aljr ^^^f(500)# ^ofl ^*>J1 ^Cfl 7l 71^1 C^jJ 

efl^l^-C 590)1" A>-g-7>7> ^.g- Al^-s:>Jl ^JJJ-S. sl-o] ^ ^ 

0.^ , n>«^ ^.^tsH *fl^# a^v^ ^-f^is ±±s ^ $m 

<76> C]^> ( £ 9 T£ 13 ^ ^S^O^ ttV^O} A].^ £^ £f ^Ofl ^-^> 

W ^1 I^o] 01^ <#^. ^*}JLS M-E^uH^ ^014. 3^ - 

q*J\%^ qsq^ ^ ^^^^ nfl^aofl tfltb ^Vjl h 

u l#* °]-§-*M ^ri is^ES 31^^. <£x\)°]} 2A}^ ^cq 3-«rfe ^JifTj 

^€ °J^>^^ ^ til ^-g-^^-oflA-1 ^A>^ ^ ^ 01^ 
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^» M-^\flnf. ^ ^ "#4 al#^^-Ei ^ S 51-51!- 

^ 5U4. 

<77> ppg ^ S.l-(520) ^ PPG ^el -¥-(580) ^ ^- s. 8 # , 

*ll 1 ^^-S^-Ei SA>£l^ <yA>^ A^oflAi ^}4^, ^3. a» 7^1^ ^nfl 

^i-H 4tF S-^eflol^oj y>j7 ; ^ bl- 7^1 ^ ^fl^ofl 

^, #3#7HH ^4 # ^11-^ ^(DC)£: £ 13 <M jea]^ w >sq- ^-oi, 

^ =r«H 45]- £o] ^ S a« ^*fl «>a>^ h]o} ^w.^ ^(DCa)4 b« **1) «V 
^ ^^-(DCb)^-S. ol^^icf. 

<?8> 4] BC=DC m +DC b 

<79> <^7H, DCa^ 4-§- 5^ ^ 

5] DC a=A^^A)^C 

<8i> o)7]*\, f(r a , r bl A)^r m^:* 5L^*Rr «4 ^ofl uj-ej- £SKr 

(factor)^ ^ol^, x ^ ^a>^-o| M-E}^cf. ol ttfl , ^ 

tSs^ oi^fl ^aflofl^ aj-Al-sl ^ ^ ^ 7l - ^ ^^(ODtot)^ ^sHK 
AODtot) ^ Sl-eflol^ ^t}. a} 7 H, AODtot^b ^5. a» *1M-Tr ^Hl tfl^ ^ol 
^ 4w 64 ^-ol ^ 5^4. 



<80> 
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<82> 



AOD to =AC/DC=f'(r a ,r b ,A)AC/DC 



6] 



°$7]*\, f(ra, rb, A)» ^^>7fl ^*Rr ffl-f <>13-f:E.S. - 7 flo] 

^ A2H1 tfl^ *]^M1^(R1 ^ R2)# 3s n fca^M 

(R12=Rl/R2)-ir ^ 7 4 ^-o] ^ o.^ > f(ra> rb> x)# ^^t}7\] 



^7]^, ACX1 $J AC A 2^- 4#«-(Al ^ A2)ofl cfltb ^ ^^^Jl, DCA1 3? 
DCA2fe ^ A2H rfl^- Ajl-^ ^g~g..& z}-z^ q-^^cf. ^^cfl, 7 

-B- €^ #± ^-5.^1 (pulse oximeterHH °l-8-*Vfe *o v ^# -f-*fl *r ^cf. 

7 71^^ v}<% ^-o], aU^l^r ^#-^-(924)^ ^3. ^#^-(585)» 
^#7lS^-Ei <3^sH AC 3«t^f(920HH ^«. (ACA1 g:- ACX 

2)^ DC ^#^(922)^ ^#2] ^-g-((DCAl S^r DCA2)o.5L 4^ 

^ #^J£<q tfl5}-%=( AODtot, XI SE^r AODtot, A2)-g- ^-^Jl, afl 1 # ^£^1 

^s^C AODtot, A 1)^8: 2 # ^SHK AODtot , A 2)^.5. ^1^>^ ^ 

A JiS^£ 31^(926)^7 ti>A>7jl^ ^#^-(924)^5^ <g qo\s. §>uj. 
3 a]#(R12)^- °l-§-*H ^-2.#M ^-£(CHb)# ^l^tl-q-. ,g. «vrgo]i 

H ^HHl Sl^, ¥ 7flS] ^§(A1 g A2)o] ^EM^o^cfjT. ^- nfl ( ^gfl^l 

ui-§:(Ri2)^Ei -^s(CHb)^ ^ 8 ^ n^^. 



<84> 



R. _ AQD toU1 _ AC U /DC. 
R 2 ~ AOD^ ~ AC i2 /DC : 



-a 



i2 
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<88> 2 

_ 35 ( ei -R 12 E 2 ) 

81 K l a i- K 2 a 2*M2 

<89> <^7H, £ 1^ ^(XlH tfltr ^l^r» M-BKflJI, £ 2^ sJ-^-(X2)^l cfltT 

M-EtW. hl^v kl g k2^r ^ -*f^HH ^Hhi- ^r^l^lJl °JA> 
^ ^^l?l^r ^ ^ SH8-1-U1 g \2)<H] ^^fl -SH^* M-^Jl, a l 

9? a2^ <9*><*1 3.71, #^-ir, ^ s^^l ^)sfl 

oo> av^. ^#-^(926)^ «112.#S.^1 ^SECCHb)* °l-§-«H ^ 

ai g ^ ^-o] 5L2}-i(S)^- Tjl^V^jl, 7flA>^ ^ is]-E(S)t ^^#Eflo)«-(590) 

<9i> ol§> f AV^- ^ £ ^#^(926HH ^#4^^- 

31^ *H7 r 7># 3711 ^^^m s^UO)* 
<92> oH, xx ^ \0 ^3 31 -g-^ <>m<M 4^-1- , ^^^1 «flS. 

^ flfe^l, wv^o} Xx(7l^^Jt)^ ^lS.#S.al^- olAj-sj. *)ls.^^w]o) ^ 

"J-^M ^ W^, AO 3 ^3*SHr 4^-°l^-. ^11- 1-^, kO^r 

«flS#^(Hb)3|- o1a>s^- *Ha.#S.€(Hb02)S] ^ 7^ ^>ol7> 7># 3711 tio^l^ 4 
660nm7> ^ ^ \xb e33-*l ^^(800-950 nm)$\ 805nmS Sa^. 

°13tr vfl-g-^g- J. G. Webster 7-1, "Design of Pulse Oximeters" -21 *fl 40 i4)*l *ll 55 sfl 
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°1*H 7l#s]^ o^o.^, ^-*fl 7l#^o>^ #<a*Hi7fl ^s>S.S., ^Hltlr ^ 

<93> isj-s 3 #-^(926)^ ^(XWofl 31 tt # #3 51^ £sHKA 

ODtot.Xo), ^ 4^(Xx)1 cfl*}- # #£)J£^ ^sHHAODtot, Ax)* zj-zj- 4 

^(AODtot, \x)^ wl(R0X)« T^tK 
< 94 > n ^ > ^#Y(926)^ R0X4 ^i(CHb)» °l-8-*M 

tj-g-^ 9 °fl 4^ ^Oflofl a>^ ^5jvE(S)# 31^4. 

<95> g _ Rox(€Hb, x — €Hb,o)CHb + (kxdx — koao)H (\ — H) 

[^*j-Xj 9] (£Hb02,0 — EHb,6)Cm 

<96> C47H, eHb02,0^ s^UOH cfl^r ^^sj- *l]£#S«l(Hb02)^ ^ Tfl^M- 

^31, eHb.O^r S^UOH ^S.#S.Sl(Hb)^ ^ H-^ifljl, eHb.x^ 

ax £ aO^r <a*}Sl 37l , ^#(nHb), %7&£\ #^#(nplasma) ^ 4 

^t(Ax ^ XOH ^Sfl ^5)^ ^HMr-i: M-e^t}. 
<97> £ 14 ^ ^- ^ofl ^«H= #3 «o^-i: ^*Kr £ 9 £ 

14 « D) ^ ^-fr ^^W. 
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^71^ A]jr^ ^71(581)^1^ #^|<H SI3*1*> ^ 

$£\o\ njfl5|. sj.^ C-flolBl7> ^3^1, 2^ tfl o) ^(583)°!) ^«fl^ 

tfle^ji]. ^Ei^slcf(S1410). A 3. ^#^-(585)^ cfl^ ^E^^ 

*VZL, 7l^7l7> AO S ^^>fe #^Cf(S1420). £^33 371 7> 2: 

7H ^l^tb tiling # ^-f J£ 15a °1H<4 ^o] ^ai ^#W(S1430). 

nfl«i- ^#^-(910)^- A>ol^ sg^ ^%\% 7fl^}JL(S1440), sl3t A>o] 

^ ^ 60^5. €r^M^r nfl ^ ^* 7j)^cf (S1450) . 

<99> £ 15b fe- ^cfl 1*HE- A>-g-7><3} 3#*Rr y o^# -g^Rr £^^>14. 

<ioo> JE 9 ^ J£ 15b# ^(PPG)^ AC <$#s>\ ^7^ ^ 

o}u]2} Jl^ -^71 PPG A}Jr<q- JrJ§:o) ^-^Tjl^ ^tf. o] 

*fl3 ^H^S ^°fl ^7l^ofl ^ 7 |aH1^. intra-thoracic tf«H # 

?1$ 0 <M #7>^, cardiac output^ ^7>s °1*H ^oj-o] 

o^o} ^ ^nflo] ^ ^ ^nfl^j ^d\] o^tb optical path length^ ^3* 

S PPG<H1 ^^Cf. o]E-1tb JL^Jl %-7}°\ 7)^ S^-ofl %^$] 
^^\ZL o]#o] ppg<H] «> c i£l7] 

<101> ^^H^ PPG ^IJl^l *\ ^ISl- ^#s>7l rq^]^ ^E^# °]-g-^-o} 

JL* -tls Efle^ -sj.- ^«.o. « o >^ A>-g-^>^c}. 3^3. ^#^(585HH 

nj}4 ^.tg^. ^wV^oi cfl^^. i^]-^ 0.13-0.48Hz^ ^ 
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^4^r« £fe tfl^ ^4 ^H-KBPF; 930)^1^ ^^^H .<M=|aI, Jl^ ^#^-(935)^ 

sg-S- S#^r# 31 ^i#3l°l ^-(590)5. 
<i02> £ 16(a) ^ £ 16(b)fe £ 3^*}7l PPG j^F-tlM 

3 £ 16(a)fe ^ofl PPG 413L-1-, S. 16(b) fe- sl-^ls 

■» z}-zj- Htb, £ 17(a) IE 16(a) 3] ppQ ^llf -g- M}-tgofl oj-ej-^ cflca 

*4 ppQ EHgolJL, £ 17(b)fe sl^Jl M-^7l 

£ 16(b) ^ jL^Jrofl^ *)^4^ ^7i*V Sj-^ol4. tfl<* Jf-ij-^ PPG AljLSf 

Jl^lIJl^ #^7fl7> 5L 17(a) 3? £ 17(b) ^91^ ^ 9X^. 

^ £ 18 * , 2 -y*H» ^^^Vcf. 

<104> 2 ^aH]o] ^^S. ^ ^ a)Jt ^-^^-(1800)1- ^fi] ^Efl 

1 ^Al^Sf ^ol7l- 5a^. 4^i, 7l^-^o] ^*fl ^-^Jf (1800), 
^1^(1850), ^ ^#3M^-( 1850)2] ^] i ^Al^jsq- o_£. ^oj 

<105> 2 AjXHlo] ^O-ofl, Mj-^ofl oj-g-S)^ 010^^(1830)^: *)l£r ^ 3.^(1811, 

^ 1813) ^ PPG (1820 HI ^ afl^-JL, Aijr-j. ^a]^- tj.^^ 

€^-(1835)^8: ^-til^rf. hi*)-, ^$313 >$*|) Ajjr ^-^(1800)^- o]o]s. 

(1830)-ir ^r^^l i^><^ 7}^*}$.^ , c'7> ^SSl 
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#7] °1<H£- ^^"(1835)2)- <&%o] 7 }^}im cf^sq ^^-(1815, ^ 1825)* wfl 
*1*M) S*V sg vfl«-6fl^ #7] 1 ^Al^oil^| o^^j. 5=4 

#(1811) 3l #7] ^JiS. i£€-*}7l ^tb 3^ n^^ol 3^ -ffl 

^ (1813)1- SL^tt^-. 

<ioe> A>-g-^ £ is «H1 £ A]^ w>fif ^l^o) 5g(i 8 oo)6fl ^p-til^ ^^-(1815; 31 

1825 W °1<H£(1830)3 ^^-(1835)^- ^S\JL, °H €-(1830)^ *3 

(1800)* *\&x}7\ ^^ofl #<a*H *fl£r, ^ PPG ^]JL«- ^*>7fl ^4. 

<107> ^ ^ o. st j. ^= E ^ 01^ ^ ol^ ^^E|7V £j * ^ S^S. 

Sl*^ *T 2Ur n°}z\7\ *| ^ 7l s.^) # if-^-rf. ^Ei7> ^ 

* 71^-nfl^)^ ROM, RAM, CD-ROM, 7} 7) f^c]i 3i ^c|o]Ei 

S)^o) *Vcf. ^tgo] 0}t)£} S.«l^^^oll L}E}1| ^O.^, 
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=1S* ^ tflofl ol^ £^ *}°l^£r ^ *^<fl sfl^SH^ ^ 3} 

Ml 

<109> ^^j- «^ ^-o], M. ,£igo] ^ ^ ^ ^ ^.e.^ ^ a. 

<no> o>^-^, ^ ^ ^ ^ oi^^a]. ^-o] ^cfl-g. 7| 7 ]6fl o^^h 

A >-§-°l 7>^>^S., ^rfl 7 > ^*>J1 *cfl7l7l^ S^S)^ ^#5}-^ £.o]o] 

3--§-#* 2:^^" ^ SJO-S-S. 7>7> ^icfo] 7>^*V Jl47> ^cf. 
<111> ^<J] Aljr ^^]7> oj^A] ^71^ ^5]^ ^^1, ^ 

-2, ^7l» ^A-l *^ tJjt^ ^2*<3] ^1^.71^1 ^711 7}±5-5}H. 
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1] 

^-i- « ^J±7} i^-sl PPGCphoto plethysmography) PPG ^ 

^-71 PPG ^ 2.1:^^ ^€ PPG ^IJL-I- ^l-§-^ « ^Ji« A^*} 

^ PPG ^3^* S^Kr *1H^-; ^ 

^-71 ^l^tLcH]^ A$A£5) Aj-g-^Hl Tfl SAl^ #^Jf«- 3E^>^ ^-g- 

2] 

« ^ti7> 3E.tH3 PPG 4lJL» #^*Rr PPG ^ 3.^ ^ 

3^3 * #3*1-71 ^tr ^^1- T^l^Ka, #71 4^ ^^-s]^ ^-^ a) 

^* 2)^} ^wl^H ^-71 aj^i aijt ^^«.o) ^ ^ai^ 

#7l Ol^^ofl ^j-o} #7] pp G 3.^-0^ ppG Aj-grS. ^A]s> 

-n, ^71 ppg ^JJlI- <>]-§- *H i^^l >m ^^r^ ppg ^IJ: ^ #7l 

-g-^ ^Isl- #?^Rr -g-^ ^sl^-# i^Rr ^H^-; ^ 
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A oM *IH *\ 7j]^ *$*\] AV-g-^oJl^ ^a]*}^ i^>fe 3-8: 

[3^* 3] 

*H 1 ^ 3L±r 2 %H1 Si^H, <$7] PPG ^ £f^ 
4] 

3 %H1 5a°H, ^1-71 
4V 7 i ^ ^] i sj.^ ^ ^-g- *11 1 ^-^Jf ; ^ 

^"71 ^ ^-^1 A 2 s^Kg- ^ S a>§>^ 2 M^-l- i^-^H , #71 

^1 1 ^ ^ 2 s^^r ^iS ^><?1 3* f^!^ « ^IJ: ^ 

5] 

^1 l SE^r A] 2 ^71 PPG ^liL ^e]^ 

^•71 ppg ^]Jl£] ^#^>7l ^ ^ 

^SLS. f>}±r « ^11 ^ 
61 
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-g; ^8.2.3. *}kr « ^Jl ^ 
[37* 7] 

XI 5 9X°1*\, ^7} ^ej-^Tr 

^#-^1- ^*Rr 531- ^■^SL5L ^ 

8] 

nfs. 4^-^ PPG ^J:#£l AC ^ ^ DC ^ ^Ml 
^\n^r ^ 

^ ^5£Sf£ 531 ^JilS *Rr « ^s: ^ 

i^^r 9] 

XI 5 °Xo]*] t PPG ^IJr ^e] 

^-71 PPG ^IJLl- ^*Kr ^-^f; ^ 

^"71 f^^fo^ Al^Sl t ol^ ^#^3- 

*}$r Cl JE^Kf- ^-l- ^HJilS *}^r *3Xl ^!Jl ^ 

10] 

XI 1 %> SE^r X| 2 %M1 &<>H ( 
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^ ^ ^ 7 ]^ Aljr-g. o| -g- «jr}o} o]-g-7>^ ^a>*>^ ^e) 

-¥-« 3 i^-*Rr ^* ^ « ^ 
11] 

10 %H1 &<>H, *fl£r ^ 

ZL^ ^ofl Jl^^Ei « 0 >A>S|^ 3^1^ -fi-51<5Rr 

3£^*Rr ^-i: ^^SLsL Z\±r « ^JS ^ . 
12] 

11 xl^, J£B)"^ 

^ 9X^ IIS ¥^3^ 3* ^^SLS. <5Rr « -tfJL ^ # 

[^T 1 * 13] 

10 ^Hl 5^*1 , ^"71 ^ *i&|Jf^ 
^-7) ^ ^ S-l-S.^ og^^ ^71^ Al^s. 

^7l^ Ajjro] ^ol^s- ^T^Rr ^E^«-; ^ 
^-71 ^7]^ aj^s. ^^-^ A/D S^*Hr 

^ « ^Is ^ 
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14] 

*0 10 5&°H, #7] t^^Hr 

*-»^ t^#3H ^o] o- ^io s ^ ^ A]Jr ^ ^ 
151 

10 %H1 5a<H-M, ^71 #^-¥-tt 

16] 

*fl 15 %H1 

^ #S 7l^o.S. ^ &&S\±= 3* *m « ^ 

17] 

*ll ^]Jl ^ 
18] 

11 * 3^ *fl 2 5El«H-H , A o v 7l #^^f 
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19] 

*11 1 ^ ^ Xl 2 %H1 &<H*1, ^"71 #^-¥-fe 

l^T-ty 20] 

XI 19 &°H, 

33 £3. 71^0.5. v# ^5)^ ^-g: ^HJiLS. SHr ^Xl 
l^*J- 21] 

XI 1 HL^r XI 2 %H1 &<>H, #7} 

c^a. #3H<XX1 S.^ ^ v)^z))o) ^ ^lo^ ^ ^ 

XI ^] J: ^ . 
[^^J- 22] 
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(b) ^-71 « ^^l 2]^-oii i q-^- sf^-i- ^ ^ 
^ ^45}^ « ^iL7} if-^ PPG ^1^1- ^^^Jl, #7l PPG ^IJL-i- ol-g-s> 

(c) ^7l (a) ^ (b) #3HH AlJrS- ^ ^q.^ ol-g-^oflTfl 
^71 (a) * (b) #3l^r -g^H 3^ ^<LS. is}±= *)3L 4=^ 

24] 

23 *<H1 sa<H*1, a o v 7 ] (5) 
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